This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



WORLD INTELLECTUAL PROPERTY ORGANEATION 
International Bureau 




PCX 

INTEElNATtONAL APPUCATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT^ 



(51) International Patent Classificatton ^ ; 
D06F 21/04, 43m 



Al 



(11) InternationBl Publication Number: WO 97/33031 

(43) International Publication Date: 12 September 1997 (12X)9.97) 



(21) Intemationai Application Number: PCr/US97/(I3675 

(22) International FHing Date: 10 March 1997 (10.03.97) 



(30) Priority Data: 
08/614^11 



8 March 1996 (08.03.96) 



US 



(71)(72) Applicant and Inventor: TARICCO, Todd [US/USJ; P.O. 
Box 1547, Zephyr Cove, NV 89448 (US). 

(74) Agents: YORKS, Ben. J. ct al.; Blakely, Sokoloff, Taylor & 
Zafman, 7th floor, 12400 Wilshire Boulevard, Los Angeles, 
CA 90025-1026 (US). 



(81) Designated States: AL, AM, AT, AT (Utility model), AU, AZ, 
BA, BB, BG, BR, BY. OA, CH. ON, CU, CZ, CZ (Utility 
model), DE, DE (UtiUty model), DK, DK (Utility model). 
EE, EE (Utility model), ES. FX, R (Utility model), GB, GE, 
GH, HU, IL, IS, JP, KE, KG, KP. KR, K2, LC, UC, LR, 
LS, LT, LU, LV. MD, MG. MK, MN, MW, MX, NO. NZ, 
PU PT, RO. RU. SD, SE, SG. SI. SK. SK (UtiUty model). 
TJ, TM, TK. TT. UA, UG, US, UZ, VN, YU. ARIPO patent 
(GH, KE. LS, MW, SD, SZ, UG), Eurasian patent (AM. AZ. 
BY, KG, KZ, MD. RU, TJ. TM), European patent (AT, BE, 
CH, DE, DK. ES, FI, FR, GB, GR, IE, IT, LU. MC, NU 
PT, SE), OAPI patent (BF. BJ. CF, CX3. a, CM, GA, GN. 
MU MR. NE, SN. TD, TG). 



Published 

With international search report 



(54) Title: A SUPERCOOLED FLITO TCMPERATURE CONTROLLED CI-EANING SYSTEM 




(57) Abstract 

A liquid gas based cleaning system (10) inchides a cleaning vessel (12) that holds an item to be cleaned and is filled with a vohune 
of liquid gas such as carbon dioxide. The liquid carbon dioxide is circulated through the cleaning vessel (12) to remove contaminants from 
the ttecL A secondary supply of super-cooled liquid gas is introduced to the cleanmg vessel (12) to maintain Ae temperature of tlie liquid 
gas below a critical value. After the item is deaned, the liquid gas is pumped to a single storage/still vessel (32) which both distills and 
stores the gas. Removing Ciie liquid gas from d>e cleaning vessd (12) creates a residual vapor gas tliat is sparged in a bath of si^-cooled 
liquid gas. The liquid gas wi&in the cleaning vessel (12) is thus fully received far use in another cleaning cycle. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States paity to the PCX on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Axxneau 


GB 


United Kiopkici) 


MW 


MaUwi 


AT 


AuRria 


GE 


Geocpi 


MX 


Mexico 


AV 


Austnlia 
Bsrtndoc 


GN 


Oninei 


NE 


Niger 


BB 
B£ 


GR 


Greece 


NL 


Nedicriai>di 


Belgium 


HU 


Haapiy 


NO 


Nofw^ 


BF 


Butknu Fuo 


IE 


liebad 


NZ 


New Zealand 


BG 


Bolgtni 


IT 


Italy 


PL 


Pohnd 


El 


BcmD 


JP 




FT 


Portugal 


BR 


Bnza 


K£ 


Kcoyi 


RO 


Romania 

Russiat) Federation 


BY 


Bdiras 


KG 


KyianuD 


RU 


CA 


Cundft 


KP 


Denocmic People's RepubTic 


SD 


Sudan 


CF 


Ccntnl Africin Rcjnibto 




of Kom 


SE 


Sweden 


CG 




KR 


Repoblic of Korea 


SG 


Stngapoie 


CH 


Swtoirrtind 


KZ 


KazaUaUB 


SI 


Slovenia 


a 


Ctxt d'lvuiic 
Cmenoo 


U 




8K 


Slovakia 


CM 


uc 


SriUiilca 


SN 


Senegal 


CN 




LR 


Liberia 


sz 


Swaziland 


CS 


CzBCboskwakift 


LT 




TD 


Chad 


CZ 


Ciecfa Republic 


LD 




TG 


Togo 


DE 


Gcnnsny 
Dcmntsk 


LV 


Latvia 


TJ 


T^kistan 


DK 


MC 


Mooaco 


TT 


Trinidad and Tob^ 


EE 


Estonii. 


MD 


RqxibUc of Moldova 


UA 


Ukraine 


ES 


Spun 


MG 


Madagascar 


UG 


Uganda 


Fl 


ML 


Mall 


US 


United Staiec of America 


FR 


Prison 


MN 


MocfoUa 


UZ 


Uzbekiitan 


GA 


Gafaoa 


MR 


Mauritania 


VN 


Viet Nam 



wo 97/33031 



-1- 



PCTAJS97/03675 



A SUPER-COOLED FLUID TEMPERATURE CONTROLLED 
CLEANING SYSTEM 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

The present invention relates to a system, for 
cleaning with a liquid gas. 

2. DESCRIPTION OF RELATED ART 

Conventional "dry" cleaning systems utilize 
aggressive solvent materials such as chlorof luorocarbon. 
It has been found that chlorofluorocarbons are harmful 
to the environment. There have been developed systems 
which utilize alternative cleaning substances such as 
liquefied carbon dioxide (CO2) . Liquefied carbon 
dioxide is environmentally inert and more economical 
than conventional cleaning solvents. 

U.S. Patent Nos. 5,316,591; 5,339,844; 5,467,492 
and 5,456,759 issued to Stanford and Chan, and assigned 
to Hughes Aircraft Company, disclose systems for 
cleaning with liquefied carbon dioxide. The Hughes 
system includes a cleaning vessel that is filled with 
liquid CO2. The CO2 is then agitated to remove 
contaminants from an item{s) placed within the vessel. 
After the item is cleaned, the liquid carbon dioxide is 
purged from the cleaning vessel. The purged CO2 is 
typically stored within a pressure tank for use in 
another cleaning cycle. It has been found that the 
removal of liquid carbon dioxide from the cleaning 
vessel creates a residual vapor gas within the system. 
Because CO2 is environmentally inert the gas is 
typically vented to the atmosphere. Venting the gas 
requires a periodic CO2 recharge of the storage tank. 
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Recharging the storage tank with* CO2 increases the cost 
of operating and maintaining the system. It would 
therefore be desirable to provide a liquid gas based 
cleaning system that recycles the cleaning fluid without 
venting the gas. 

One way of agitating" the cleaning fluid is to 
circulate the liquid gas through the cleaning vessel 
with an external pump. Circulating the liquid gas 
generates energy which increases the temperature of the 
gas. It has been found that liquid gas such as carbon 
dioxide has a maximum temperature at which the gas no 
longer become aggressive. It is therefore critical to 
maintain the temperature of the liquid CO2 below the 
critical temperature. Prior art systems utilize a heat 
exchanger to control the temperature of the liquid gas. 
Using a separate heat exchanger increases the size and 
cost of the system. It would therefore be desirable to 
provide a cleaning system that can control the liquid 
gas temperature without a large separate heat exchanger. 

The C02 purged from the cleaning vessel is 
typically distilled within a distillation vessel. The 
distilled CO2 is then stored within a separate storage 
tank. Having two separate components increases the 
space and cost of providing the system. It would be 
desirable to provide a single component that both 
distilled and stored the purged liquid gas from the 
cleaning vessel. 

gTIMMARY OF THE INVENTION 

The present invention is a liquid gas based 
cleaning system. The system includes a cleaning vessel 
that holds an item to be cleaned and is filled with a 
volume of liquid gas such as carbon dioxide. The liquid 
carbon dioxide is circulated through the cleaning vessel 
to remove contaminants from the item. A secondary 
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supply of super-cooled liquid gas is introduced to the 
cleaning vessel to maintain the temperature of the 
liquid gas below a critical value. After the item is 
cleaned, the liquid gas is pumped to a single 
storage/still vessel which both distills and stores the 
gas. " Removing the liquid gas from the cleaning vessel 
creates a residual vapor gas that is sparged in a bath 
of super-cooled liquid gas. The liquid gas within the 
cleaning vessel is thus fully received for use in 
another cleaning cycle. The cleaning vessel may contain 
a cage that is rotated by the impingement of the 
circulating liquid gas on a cage blade to induce further 
agitation within the vessel. The cage may be connected 
to a quick disconnect base plate that allows various 
embodiments of cages to be readily attached to the 
vessel . 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objects and advantages of the present invention 
will become more readily apparent to those ordinarily 
skilled in the art after reviewing the following 
detailed description and accoitpanying drawings, wherein: 

Figure 1 is a schematic of a cleaning system of the 
present i n vent ion ; 

Figure 2 is a schematic of the system showing a 
cleaning vessel being filled with a liquid gas; 

Figure 3 is a schematic of the system showing the 
liquid gas being circulated through the cleaning vessel; 

Figure 4 is a schematic of the system showing the 
liquid gas being pumped out of the cleaning vessel; 

Figure 5 is schematic showing a pump assembly of 
the present invention; 

Figure 6 is a side sectional view showing a basket 
assembly cf the present invention. 
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DETAILED D ESCRIPTION OF TOE INVENTION 

Referring to the drawings more particularly by 
reference nximbers. Figure 1 shows a cleaning system 10 
of the present invention. The system 10 is typically 
utilized to clean an item with a liquefied gas. In the 
preferred embodiment, the gas is carbon dioxide (CO2). 
Although carbon dioxide is described, it is to be 
understood that other gases such as nitrogen, nitrous 
oxide, sulfur hexafluoride and xenon may be used in the 
system 10. The system may clean with processes 
disclosed in U.S. Patent Nos. 5,316,591; 5,339,844; 
5,4 67,492 and 5,456,759, which are hereby incorporated 
by reference. 

The system 10 includes a cleaning vessel 12 which 
has a an inner chamber 14 . The inner chamber 14 can be 
exposed by opening a door 16. Within the vessel 12 are 
a plurality of headers 18, 20 and 22 that discharge the 
liquid gas into the inner chamber 14, The inner chamber 
14 is typically of sufficient size to contain a. number 
of items such as a pile of clothing. Although clothing 
is described, it is to be , understood that the cleaning 
system 10 may clean a variety of items. 

Headers 18 and 22 are connected to a pump 24 by 
fluid lines 26 and 28, and valves 30. The pump 24 is 
connected to a storage/still vessel 32 by line 34 and 
valves 36 and 38. Line 34 is also connected to the 
inner chamber 14 by line 4 0 and valve 42. The 
storage/still 32 stores a volume of liquid gas that can 
be transferred to the cleaning vessel 12. Liquid carbon 
dioxide is typically stored in the vessel 32 at a 
pressure between 600-800 psi and at a temperature in the 
range of 60 *F. The storage/still 32 is connected to 
the cleaning vessel 12 by lines 44, 46 and 48, and 
valves 50 and 52. Line 46 is connected to a heater 54 
and the header 20 by valves 56 and 58, respectively. 
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The cleaning vessel 12 is connected to a filter 
unit 60 by line 62 and valve 64. Line 62 is coupled to 
line 28 by valve 66. The filter unit 60 typically has a 
filter membrane that filters out particulates from the 
liquid gas. The filter 60 is connected to line 34 by 
line 68 which extends through a heat exchanger 70. The 
flow of the liquid gas through line 68 is controlled by 
valve 72. The valves, pump and other components of the 
system can all be controlled by a controller 74. 

As shown in Figure 2, the inner chamber 14 can be 
filled by opening valves 36, 38, 42, 50 and 52 and 
allowing the highly pressurized liquid gas within the 
storage/still vessel 32 to flow into the cleaning vessel 
12. As shown in Figure 3, when the inner chamber 14 is 
filled, the liquid gas can be circulated through the 
cleaning vessel 12 by closing valves 42 and 52, opening 
valves 30, 36, 64 and 72, and activating the pump 24. 
The liquid gas is discharged from the headers 18 and 22 
into the inner chamber 14. From the inner chamber 14 
the liquid gas flows through the filter 60, along line 
68 and back into the pump 24. 

The circulation of the liquid gas creates energy 
that, will raise the temperature of the gas. It has been 
found that the aggressive cleaning characteristics of 
liquid carbon dioxide reduces when the temperature 
exceeds a critical temperature. The critical 
temperature varies depending upon the pressure and 
composition of the gas. It is therefore desirable to 
maintain the temperature of the liquid CO2 below the 
critical temperature. The temperature can be controlled 
by introducing a super-cooled liquid gas into the 
circulating liquid during the cleaning process. 

The super-cooled liquid can be stored within a cold 
storage tank 76. The super-cooled liquid gas is 
typically stored at a temperature between -20 and -30 
'F, and a pressure of approximately 250 psi . The cold 
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storage taiik 76 is connected to line 34 by lines 78, 80 
and 82-, valve 84, and pump 86. The pump 85 raises the 
pressure of the super-cooled liquid gas to a level which 
will allow the super-cooled liquid to flow into line 34 
and the cleaning vessel 12. The quantity of super- 
cooled liquid introduced to line 34 is controlled by 
valve 84 and the controller 74. The system may have 
thermocouples (not shown) which provide temperature 
feedback to the controller 74. The controller 74 will 
vary the amount of super-cooled liquid gas introduced to 
line 34 to maintain the temperature of the liquid within 
the inner chamber 14 below the critical value. 

The heat exchanger 70 is coupled to the super- 
cooled liquid gas by line 88 and valve 90, The 
temperature of the liquid gas within the cleaning vessel 
12 is further controlled by valve 90 and the controller 
74, The heat exchanger 70 is connected to a syphon unit 
92 by line 94. The syphon unit 92 utilizes a venturi 
effect to pull super-cooled liquid gas from line 96 and 
98 into the return gas flowing through line 94. The 
flow of liquid gas through line 98 is controlled by 
valve 100. The syphon unit 92 pre-cools the liquid gas 
from the heat exchanger 70. The liquid gas is super- 
cooled by heat exchanger 102. The heat exchanger 102 is 
coupled to a refrigeration unit 104 and a valve 106. 

After the circulation cycle is coirpleted; the 
liquid gas must be purged from the cleaning vessel 12 so 
that the item can be removed from the inner- chamber 14 , 
As shown in Figure 4, to purge the liquid gas, valves 
30, 36 and 84 are closed and valves 42 and 65 are 
opened. The pxamp 24 pumps the liquid gas into the 
storage/still 32. The purging of liquid gas from the 
inner chamber 14 will create a residual vapor gas in the 
system. The vapor gas is drawn out of the inner chamber 
14 by a compressor 108 that is connected to the cleaning 
vessel 12 by line 110 and valve 112. The compressor 108 
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is' connected to a water separator 114 by lines 116, 46 
and 118, and valve 120. The water separator 114 is also 
coupled to the cold storage tank' 76 by lines 120 and 
valves 122. The water separator 114 condenses any 
moisture within the vaporized gas. The separator 114 
typically has a trap to remove the condensed moisture. 

The water separator 114 is connected to line 94 by 
line 124. The vaporized gas is further cooled by the 
-syphon unit 92 and heat exchanger 102. The gas 
typically enters the cold tank 76 in a vaporized or two- 
phase liquid-vapor form. The vaporized gas is fed 
through a tube 126 which extends into the tank 76. The 
tube 126 has openings 128 which discharge the vaporized 
gas into the super-cooled liquid gas. The super-cooled 
liquid gas condenses the discharged vaporized gas in a 
process, typically referred to as sparging. 

Some of the vapor gas can be directed to line 4 6 
and the heater 56 by opening valve 130. The heater 56 
super heats the gas which is then directed into the 
inner chamber 14 through open valve 58 and header 20. 
The heated gas raises the temperature of the item, which 
may be particularly desirable if the item is clothing. 

The pump 24 and compressor 108 pull the gas out of 
the cleaning vessel 12 until the inner chamber 14 
reaches essentially atmospheric pressure. The 
compressor 108 and pump 24 are then de-activated and the 
valves 3 0, 38, 42, 52, 58 and 66 are closed The door 
16 is then opened, so that the item can be removed from 
the cleaning vessel 12 . 

The storage/still vessel 32 both distills and 
stores the liquid gas for use in another cleaning cycle. 
The vessel 32 preferably includes a tube 132 located 
within an inner cavity 134 of an outer tank 136. At the 
top of the tube 132 is an opening 136 that provides 
fluid communication between the inner cavity 134 and an 
inner chamber 138 of the tube 132. The bottom of the 



wo 97/33031 



-8- 



PCT/US97/03675 



tube 132 has a one-way control valve 140 that allows the 
liquid gas to flow from the inner cavity 134 to the 
inner chamber 138. 

The vessel 32 has a heating element 142 which can 
heat and vaporize the liquid gas within the inner 
chamber 138 of the tube 132. The vessel 132 also has a 
discharge tube 144 that is connected to the output of 
the super-cooled pump 86 by line 146 and valve 148. The 
tube 144 discharges super-cooled liquid gas which 
condenses the gas vaporized within the inner chamber 
138. The condensed gas falls into the inner cavity 134, 
which then forms a layer of distilled "clean" liquid, on 
top of a layer of undistilled "dirty" liquid. 

The still 32 vaporizes the liquid gas within the 
tube 132, which causes liquid to flow from the inner 
cavity 134 to the inner- chamber 138. The cycle is 
continued until the level of dirty liquid falls below 
the valve 140. The valve 140 is turned off and the 
remaining liquid within the tube 132 is evaporated. The 
heating element 142 heats the liquid gas below the 
boiling point of contaminaints such as oil so that the 
contaminants remain at the bottom of the tube 132 after 
the distillation cycle. The vessel 32 has a vent trap 
150 that allows the contaminants to be removed from the 
tube 132. The vessel 32 provides a single component 
which can both distill and store the liquid gas. 

Figure 5 shows a preferred embodiment of a pump 24. 
The pump 2,4 includes an impeller 160 located within an 
impeller chamber 162. The chamber 162 has an inlet port 
164 and an outlet port 164. The super-cooled liquid gas 
is rv-pically introduced to the pump inlet 164 to reduce 
the probability of cavitation within the pump 24. 

The impeller 160 is driven by a motor 166 that is 
located within a motor chamber 168. The impeller 
chamber 162 is separated from the motor chamber 168 by a 
seal 170. Because of the relatively high operating 
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pressures of the system some of the liquid gas will leak 
into the motor chamber 168. The. aggressive cleaning 
characteristics of the liquid gas have a tendency to 
remove the lubricants of the motor 166 and reduce the 
life of the pump assembly. The motor chamber 168 may 
have a heat exchanger 172 that heats the liquid gas to a 
temperature above the critical temperature of the gas. 
The gas will not attack the lubricated components of the 
motor 166 at the elevated temperature. The gas is 
preferably heated to a vapor state to create a gas seal 
within the chamber 168. The heat exchanger 172 can also 
remove the heat generated by the motor 166 to maintain 
the motor temperature within an operating range. 

Figure 6 shows a preferred embodiment of a basket 
assembly 180 of the cleaning vessel 12. . The assembly 
includes a basket 182 that is coupled to a base plate 
184 by bearings 186. The basket 182 has a blade (s) 188 
located adjacent to the output nozzles of the headers. 
The circulating liquid gas impinges upon the blade 188 
and rotates the basket 182 to further agitate the liquid 
gas and item within the inner chamber 14. 

The base plate 184 is preferably coupled to the 
base 190 of the vessel 12 .by a plurality of fasteners 
192 so that the plate 184 can be readily removed from 
the cleaning vessel 12. In this manner, different types 
of basket assemblies can be incorporated into the 
cleaning vessel 12. For example, the rotating basket 
can be replaced with a stationary basket. 

While certain exemplary embodiments have been 
described and shown in the accompanying drawings, it is 
to be understood that such embodiments are merely 
illustrative of and not restrictive on the broad 
invention, and that this invention not be limited to the 
specific constructions and arrangements shown and 
described, since various other modifications may occur 
to those ordinarily skilled in the art. 
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What is claimed is: 

1. A liquid gas cleaning system, comprising: 

a cleaning vessel that contains a volume of liquid 

gas ; 

a removal assembly that removes the liquid gas from 
said cleaning vessel, wherein the removal of the liquid 
gas creates a residual vapor gas; and, 

a cold storage tank that is filled with a liquid 
gas, said cold storage tank having a tube that is 
connected to said cleaning assembly and which allows the 
residual vapor gas to sparge into the liquid gas within 
said cold storage tank. 

2. The system as recited in claim 1, wherein said 
removal assembly includes a pump that pimps the liquid 
gas to a storage/still vessel which distills and stores 
the liquid gas. 

3. The system as recited in claim 2, wherein said 
storage/still -vessel includes, a primary vessel that has 
an inner cavity which contains the liquid gas, a 
secondary vessel located within said inner cavity of 
said primary vessel, said secondary vessel having an 
opening that provides fluid communication betv/een said 
inner cavity of said primary vessel and an inner chamber 
of said secondary vessel, a control valve that controls 
a flow of the liquid gas from said inner cavity of said 
primary vessel to said inner chamber of said secondary 
vessel, and a heating element that is located within 
said secondary vessel to heat and vaporize the liquid 
gas within said inner chamber, wherein the vaporized gas 
flows through said secondary vessel opening and into 
said inner cavity of said primary vessel . 
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4. The system as recited in claim 3/ wherein said 
storage/still vessel includes a port that is connected 
to said cold storage tank such that a volume of liquid 
gas from said cold storage tank is discharged into said 
inner cavity to condense the vaporized gas. 

5. The system as recited in claim 4, wherein said 
secondary vessel has a trap. 

6. The system as recited in claim 1, further... 
comprising a valve that allows a volume of liquid gas to 
flow into said cleaning vessel to control a temperature 
of the liquid gas within said cleaning vessel. 

7. The system as recited in claim 6, wherein said 
removal assembly includes a pump that pumps the liquid 
gas to a storage/still vessel vy?hich distills and stores 
the liquid gas, wherein said discharge valve introduces 
the liquid gas from said cold- storage tank to an inlet 
port of said pimp. 

8. The system as recited in claim 7, wherein said 
pump includes a motor located within a motor chamber 
that contains a temperature control device that 
maintains a temperature of a volume of gas within said 
motor chamber above a critical temperature, 

9. The system as recited in claim 1, wherein said 
cleaning vessel includes a basket that is coupled to a 
base plate. 

10. The system as recited in claim 9, wherein a 
flow of the liquid gas impinges a blade of said basket 
to rotate said basket within said cleaning vessel. 
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11. The system as recited in claim 1, wherein said 
removal assembly introduces a superheated vapor gas into 
said cleaning system to heat said cleaning vessel. 

12. The system as recited in claim 1, wherein the 
gas is carbon dioxide and a temperature of the liquid 
carbon dioxide. in said cold storage tank is below -20 
•F. . 

13. A liquid gas cleaning system, comprising: 

a cleaning vessel that contains a volume of liquid 

gas ; 

a pump that is connected to said cleaning vessel to 
circulate the liquid gas through said cleaning vessel ; 

a cold storage tank that is filled with a liquid 
gas; and, 

a valve that controls a flow of the liquid gas from 
said cold storage tank to said cleaning vessel to 
control a temperature of the liquid gas within said 
cleaning vessel. 

14. The system as recited in claim 13, further 
comprising a storage/still vessel that is connected to 
said pump and which distills and stores the liquid gas. 

15. The system as recited in claim 14, wherein 
said .storage/still vessel includes, a primary vessel 
that has an inner cavity which contains the liquid gas, 
a secondary vessel located within said inner cavity of 
said primary vessel, said secondary vessel having an 
opening that provides fluid communication between said 
inner cavity of said primary vessel and an inner chamber 
of said secondary vessel, a control valve that controls 
a flow of the liquid gas from said inner cavity of said 
primary vessel to said inner chamber of said secondary 
vessel, and a heating element that is located within 
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said secondary vessel to heat and vaporize the liquid 
gas within said inner chamber, wherein the vaporized gas 
flows through said secondary vessel opening and into 
said inner cavity of said primary vessel. 

16. The system as recited in claim 15, wherein 
said storage/ still vessel includes a port that is 
connected to said cold storage tank such that a volume 
of liquid gas from said cold storage tank is discharged 
into said inner cavity to condense the vaporized gas.. 

17. The system as recited in claim 16, wherein 
said primary vessel has. a trap. 

18. The system as recited in claim 13, wherein 
said valve discharges the liquid gas to an inlet port of 
said pump. 

19. The system as recited in claim 13, wherein 
said pump includes a motor located within a motor 
chamber that contains a temperature control device that 
maintains a temperature of a volume of gas within said 
motor chamber above a critical temperature, 

20. The system as recited in claim 13, wherein 
said cleaning vessel includes a basket that is coupled 
to a base plate. 

21. The system as recited in claim 20, wherein a 
flow of the liquid gas impinges a blade of said basket 
to rotate said basket within said cleaning vessel. 

22. The system as recited in claim 15, further 
comprising a heater that heats the vaporized gas within 
said storage/still vessel to a superheated vapor gas 
that is provided to said cleaning vessel. 
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23. The system as recited in claim 13, wherein the 
gas is carbon dioxide and a temperature of the liquid 
carbon dioxide in said cold storage tank is below -2.0 

24. A method of cleaning an item with a liquid 
gas, comprising the steps of: 

a) placing an item into a cleaning vessel; 

b) introducing a liquid gas to said cleaning 
vessel; 

o) agitating the liquid gas to clean the item; 

d) pumping the liquid gas out of the cleaning 
vessel, wherein the removal of the liquid gas creates a 
residual vapor gas; and, 

e) sparging the vapor gas within a tank of liquid 

gas . 

25. The method as recited in claim 24, further 
comprising the step of ' introducing a volume of liquid 
gas to said cleaning vessel to control a temperature of 
the liquid gas within said cleaning vessel. 

26. The method as recited in claim 24, further 
comprising the step of distilling the liquid gas that is 
removed from said cleaning vessel. 

27. A method of cleaning an item with a liquid 
gas, comprising the steps of: 

a) placing an item into a cleaning vessel; 

b) introducing a liquid gas to said cleaning 
vessel; 

' c) agitating the liquid gas to clean the item; 
and. 
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e) pumping a volume of liquid gas into said 
cleaning vessel to control a temperature of the liquid 
gas within said cleaning vessel. 

28. The method as recited in claim 21, further 
comprising the step of pumping the liquid gas out of 
said cleaning vessel and distilling the removed liquid 
gas . 
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